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^ 0*01 in & Ai! 



[£JA^?S] 
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S. 1 
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^Bfol^ ^{Peptide vector} 

£2^ H, e^- S^ 1 ^ mRNA t^^^t PCR* <>l-g-*H l^l^r £.<>]cf. 

-B-^^>» «H S^Rr^l °l-S-5l^ ^Bi^ HMejA ^(viral vector)7> 

ofcfl^tal-ole^^ al^'gSaCnon-enveloped) °1^7 r ^- DNA wKle^ol^ a^o^ 

^7li<3^( upper respiratory tract infections), , ^ 

aH^^i}. o^l^HfolE^^ Tfl^-g- ^= 36kb^£ 0 H Jl^^^l DNA 7l 

^Tfl ^ olcf. *H^^ ^J=^ ^C-fl^|-o]e^o] nftiH^ 

(fibre knob protein)^- 45E. S. 1 ^^ Coxackie & Adenovirus receptor(CAR)^ ^^-^ 
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SL^-g-^l ^*fl <$z}^ m^Q^-B: ^^^^(clathrin coated 

endocytosisW ^ <£°-g- #<H*>4. V3r£- plH ^ wH^^oj 

7} (virion capsid protein)^ ^Efl ^^-7> -fh££|uL o]$& tgij-ofl ^gfl 

«Heli 0 ^} = -B-^^nf. o] * cf^^o. ^o.^ °}Jg-f>} 

31 ^A># ^^tbCf. -f^*}- ^A>^ 3-2117} <Q0]^7} ^ofl WV^^^ ^ 

^Ml7> ol^Lofl ^5)^ ^7l-fi-#*KU ^>*1 °- 

^Alsofl ^l-g-s]^ o>dl^u>o]e^ rt|E^ El 1-^^?}- 4^ 

7} sH ^ DNA7> #<y^l ^Efls A}-g-:gcf. ^s^- o>c-ll^w>o]sli q 

7l^2jo £ E i ^^Kr HEK293 ^ *flS^IM Hfl^fAS ^Aj^luf. 

eflHStij-o]^^ sSlSSt 7>^lJl ^^7}^ RNA «H^S 7~10kb 

°l«fl*fl 7fl^(diploid genome)* 7^11 $X°.v\ 
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gag, pro, pol, env^-JL ^-$-±r ^\7}x}°\ -R-#*r ZL^tSLS. o]^o]^ oicf. o]^g- z| 
^ ^3 ^^1= w>^m SS^I^l, <?13]zlsM1£J- nejji ^Is 

S ^-1: ^JlsJ-W. eflSS«He1ife ^##^-«fl<l( long-terminal repeat : 

LTRHeJ-JI « ei=. sll^^lxC??-)^- >H^(cis-acting sequence)* 7}*]JI 

X\IL ^o} x\)g_ o>o. S ^7l-7fl 1:^7>^ = ifl^MH 

^ ^^-o.S. ol-^tr ^ -rr^Hrl (mitosis) #Eflo)H 

aHrtf. °ls1tr ^flS^- eflM.£.«l-ol^» c-AiA|7l7j tifole^ 
-n-^7]-ol ^ env% M^S. ^a]^o> *H o]^ ojs. -B-^7>» t^3-°5. 

o>^]ic-^^- wH^Tr b|. s ji-a] ^ tfl 4(parvoviridae family)°M ^7}^- 
DNA 7ll^# 7Wn £^ Tl^tr w r °l^^°lcf. oHl^-^ uj-ojEi^ rep(S^), ca/>( 
^S)o]^ji ^ 7fl o} ^ A ^s.ir^oj (open reading frame : ORF)^ ^-7fl^ ^ 

^^^wflK inverted terminal repeats ■: ITRs)S. ^€4. ^^Hfll^: 
encapsidation^ ^ 7fl^-_°5.£l -§-^-( integrat ion)^ ^-S-*V -^-^*V ^S^H ^>^^ 
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19$ <S^*IH l^^AS -f-MtK ^uj- oj wHs]^ iiS ^¥3* 7H^1 
^Hl^H^ *ll s5)i^ ti ].o]s^ - o] ji3E:«H ^(helper virus)£) #*fl 

*H 7>^>Cf. ^flS^- 0>cfl^-^^- W|-o]e^^ ^^^tifll A>o]o]j ^A>^7l- 

?H 1-^7} 5^ §^nl = ^- re />, cap *UHmsefl<?H #<H&ir #5^*1^ -§< 

<>Hlii-;l^- ^Oleii^ ^I^-g- 7]*\ ^A*}£-<*} ^tb^ . 

^S^l wf°l ^(Herpes simplex virus )-l-8r ^iSSf 7}*\jl SX^ 

DNA w>ole^o]cf. i52kb^ 7fl¥°)H 807]] °}^$>\ ^Jl^I-ji $1 ^ 5.-E- Afl 

5L^1^1 %^>^l ^^(extracellular heparan sulphateH 31^5.^. # 

^-^(gB, gC)°l ^^^1- 7}^. w>o1e^7> 4f^<3] x-fl 

(fibroblast growth factor : FGF) ^r-M7 r J9L^^cf. wMe^ ^E^]^ 7 fl 

2:^ ^5.^1 w>o]&)^ bj]b]<2]- •##&]€• rt)B] ( amp 1 icon vector)^ ^ 7 r *l m^o] oi_o 
^ T-flS^- w>ole^ «3)Ei^ 3^ ^i^l wH&l^ Tfl^H *U}c^7> ^s] 

<H 3J<>M, ^-#51^- «3]Ei^ ^Afcf^s]- 4^| 7 flAl^ (replication origin), sfl^^l 

Jl» JL^>Jl fH}iD]£f >Hl5^M] ^^^-^ a] 71 Ji <^7lofl iL^Me^* # 
^€-4. °J-#E|^«3]E^ ^(rolling circle replication) sfl^l 

°fl 4^4^ -fi-^Kmultiple copy gene)^ 7}*)±± taj-ofe^} ^«-<H 

o]s]i ^g-ajoj §.^3^ 7j-«o| 7 Br€- # ^ 7 r ¥^r >fla^ ^^ 7 > *fl*rS) 
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<H 9X3- ^^^>-§-ofl l;#^o}4. CCf^ Ols^ «J]Ei^ ti>o]e^ ^ 

<io> ole^ ^r^^r f%^}7] ^sH <£^7> ^6.^, <g^# 

3Ml3E.°fl ^^91 *3,5LB]( C ell type specific promoter)* °l-g-*H ^li^H 
^ M€^-n-^^>(transgene)« Hr^UHui*} ^ ^t^I^-. ZLeiM- 6}2| 7 }7| o] ^ 7 > 
*1 ^^^^Hl^ W« 4-2*1 $14. 

<11> .sl^ ^Ill^l^f SL^E- -B-^^f 7>^H 

<12> £ ^V$°- 3gE^0]C yjj^ofl ^ ^ ^mS-O}^ O. ^o,! o. 

<13> o]^>, ^Efol= «J)Blofl tflsH il4 ^^fl^-OS Cf-S-^r ^4. 

<14> M^o] ^ojjr HJJ E ^ ^^0)^9). DNAS. Oja^^ ^ . 

<i5> ^Efolc (Leader p e p t i det a-^bIJ: 1)^ 4£-:a r ^--g- fjs. o] s.c^^ 510. 

JfllSaH^i, 4^^4°]&|i(paramixovirus) - ^^^^1- 7}x)±r 'oje] 
7H 4 0 1^^H ^l^t^- o.^- 7 j- o. 7M ?ASL£. 
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<16> < ejc-l^El-olc : a^^Jii > 

<17> Ac-Gly-Leu-Gly-I 1 e-Ser-Tyr-Gly-Arg-Lys-Lys-Arg-Arg-Gly-Arg-Arg-Cys 

<18> 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

<19> (£o]*H) He Leu Arg Lys Leu 

<20> Ile 

<21> Arg 

<22> Gin 

<23> Asn 

<24> Ser 

<26> * Cys : DNASf S-S bonds ^*l?l7l flsH C-I^l ^sfl^CCys)* -fr 



<27> m-^c}. oi^ 47 flo} o>d]^a>o. Hl^ol^A-^ *1* 0 H^ ^(aliphatic side 

chain)S 5a<H ^S^AS ^ ^1 ^7> 7>^H , ^11 (5#, 6«])^ 

"fl °J:^^-i- ^1^- ^ 7-15«i^fl^ <>r*li^b8- ^5. P Ka7 r tflf? 10^1 ^-o] s}^ 

91^. 13*1*11 ^clk^ ^}Mr Qxr ^(Asn, Gin, Ser -f-), 
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°]#*\ #^(Ala, Leu, He -f-) 21 <$7)<>§ ^ifl(Arg ^p] ^ a]- 

flEr<>l2=fe ^i^-o) ^-g-^ofl IfsH ^llvflS #°l7Kr ?H ofqji ^ 

^ DNA( linker DNA^-)^ E|el ^eH^s]. ^-^-B-^7># o^fl^ 3} 0.5. 15-13 



<29> ^M-lC-HISiS 2) : 5'- Cys-CTA-ATA-CGA-CTC-ACT-AT -3' 

<30> *8?\-2(*\<£»\$L 3) : 3 ' - GAT-TAT-GCT-GAG-TGA-T -5 ' 

<3i> *g^-i DNA^ ^^o]b.^ ^^rH 5" Al^Eflo]^ ^^ul, % 

71-2 DNA^r ^^$-£z}2^■2) m^Sr T4 #B]7l 4^1-1- ©l-g-^ 5' ^1^71 

<32> DNA o] #j£^o] ol^ 7 }^- # ^7^(^71-1, 2) 1 ?!-©! ^c] ^4°]^ 

^ «N3 *3*IH 1M1 34 ^eHt^ ^ oicf. -fi-#7>4 

#^1^ ^^7>^O.S. o]^^ ol7l "fl-g^l « ^4 tfl«- S ^ 

( integration) 0 ! 7>^£|-4. 
<33> ^-^-H-^l^l-i- ^S^^JLdLS. *|bJ*H 5' <y^7l# *\)?\7>}#, s]4<^ ^ 
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n 3*1-1 dna^ ^ 

<34> ^lt!-JLdi<Hl S:*fH ^Mfe _2.tH^ (overhang)* *fl-f7l Taq -t-2H&Ml 

» 0 l-§-«M ^(filling) 5? ^ oHl^H^ (terminal adenylat ion)* S^, ^ 

<36> tf]E^ S^H^ S^i-H-^i^l- ^-^H 

^*ch 31, e^-, 3L& ^ DNA mRNAl- ^ pcr * rt-PCR 

<37> JSUofl -g. 39^01= «jB]7l- ^ H^Rr uJ-Eftfl^Cf. 



<39> ^Alc^n 1 : ^Efol^ BSjfcJcq ^ 

<40> e)c^Bfol = (A^^ls 1)^ Fmoc-Jl^^^-S ^^1-^4. 

<4i> DNAHI^Ji. 2)^ a)t:-l3§Efol = fifo) o^o} 5 - ^d\) X\^z]}o]^- 

^^Ji, DNAM^Jl 3)^r ^-fr^r^ ^^-* ^^>c^ t 4 #aj?H~Ml-I- 
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<42> b|c) ^te}o]b_q\. ^tH-i DNA* ^ 2 nmol^-i- S-S bonds. ^^1^71 ^ 
^-§-^(50mM Tris, O.lmM EDTA, lOmM DTT, pH 10.5), 37t:°lH 1*1?I ^^}^. ^ 
-1 DNA^ 5' 7lvilol^( k i nat ion)€ ^^-2 DNA^ *>°1 3)*}^ 2 

nmol^l ^^-2 DNA# ^7>tb ^ 60 o C<^i 30£-# #-§-^1}. 100 pmol(20 

pmolM)^ £^tr * -20°C <>1*HH li^r^^r. 

<43> ^aHI 2 : ^-aj -Fr^r^) 

<44> pCX-GFPl- tfl^^^l ^^t!: ^ wfl 0 ^^-^ Quagen kit-& <>l-g-*H #H}-^1^-1- 

^htQ #Br^*l^ GFP7> ^e^-ifl7l Bam Hl-Bf Sal I 

S. ^eltb ^ 0.8% o>7>S.i^ (agarose gelHH ^l^^r^ €«r^ ^-^^ SR^S ^ 

<45> GFP ^-^7> 5//g-§; ^^^^l^jLil- ^S]^H 5* tl<&7l* *\}7]f>}<%t\- . 

^^^(phenol/chloroform/isoamylalcohol)^- °l-§-^H ^ ^HS^, <^ 

7} 3)f>}^ Taq °l-§-^>^ ^(filling) ^ ^ oKil^M^Uerminal 

adenylation)-g- £rS24. c^-a] jfQ fe/#5.SS-i-/ol ±4 C ^ « ^ «\) 
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<46> ^aH] 3 : «3)EiSf ^*\Jfr#7\°\ 

<47> #7l ^Al<^] lo)l^ ^12:^ *}E^ lOOpmol^r <#7] 2*\)*\ € ^-fr^> 2 

//g-i- ^^-*>7l ^^-^-g-^(50mM Tris-HCl, lOmM MgC12, lOmM DTT, ImM ATP, pH 

7.5HH T 4 B|7>^|» °l-g-*r°l i6 0 Cofl^i 4*1 # ^>-§-*m^. 

<48> ^Alofl 4 : mRNA ^# Si RT-PCR 

< 49 > ic), e-^r mRNA* ^#tr 4s cDNA* ^ PCR-i- °]-§-*H 4 S*H1 

<so> #71 3 dfl^ *HS^ H^-fr^l*}* ^^(-g-^Tti 200gH 500ng/l^* 1<U 

, 3^, 5<a ^g^ua, e^^fl ^3* <l>^> *m ^, e^-§^ 

2^1: ^fl^^H mRNA purification kit(ambion Cat No. 1918)1- °l-§-*H mRNA* 

<5i> <^#tr mRNA l//g, ^JL-dT iE^ S-^H (random primer) 50pmol, RNase *J 

*M1(40 unit)* ^fr^S ^* 50/^S Si^H, 96°C°1H 10£-# 

(denaturation)^T'lJi, 60*0*^1^ 30-g-# <H (anneal ingMl ^4. ^3r-§-^:#^, 1.25mM 
dNTP, 2mM DTT, RNase *i*Ml(40 unit), MMLV ^^a>Jl^(200 unit, ambion *})* ^ji 
42TJ4M lAl^l tij-g-Amcf. #-g-°] ol^ SS ^4 oi}^ S 3^ ^ 

<52> cDNA» ^jtr ^ GFP ^H3<?} SBf°H [GFP-f (*1 4), GFP-rHI^ 5)] 

* Taq #eMsM)(Takara *»* °l-8-*r°l PCR-fr *l^S}£tf. PCR°1 2% °\7}g.^ 
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<53> < GFP ^l^o] £5}ol^ > 

< 54 > GFP-f : 5 ' -TGAAGGTGATGCAACATACGG-3 ' 4) 
<55> GFP-r : 5 ' -GTCTTGTAGTTCCCGTCATC-3 ' HI^S 5) 

<56> pcr^ £2<^1 ^Ej-vfl&o.^, eflSl 1-& ^, 2)1 2^r e^r, 3|<?1 3,4^ ^ 

1353, 1078, 872, 603, 310, 281, 271, 234, 194, 118, 72 bp* M-B}-^. 
<57> £2°1H M-Efuf-^-ol, 31 0} 1(^)3}- eflo] 2(e^-)^ 234 bp ^*HH GFP cDNA^ # 

<58> M^o] ^B}-ol^ HJ]Ei^ 7l^a] til-oj^i ^E^^- ^E) ^1 ^ °1 

^3^5. 5.^- ^li^l -8-^*} 7>^^H ^7l7> ^^(hepten) 

<59> ^Efol^ uj] E ^ -fr^*} 3# ^ °W2f ^5LWfl°<M 

^^H, Sl^r-fr^^T 1 (human genome project)7> 7}^ ^ 
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1] 

[3^8" 2] 
3] 

*lU1h 1-11*1 *fl2^1 $M*1, ^Ti DNA^ 22]- 3°.S. <>l-f-<H 

4] 

^•i^^is 1^ ^Bfo] = ^ A^^J: 2^ 3^1 DNA.S. ol^-^^l ^E]-o]^-DNA ^f-tMl 
5] 

^i^jL 1^1 *\^$. 2$\ DNA# ^-B-^^-A]7lJl, ^<gwiJ: 25] DNA°fl 

Ai^^ls 3^1 DNA# sj-o] ti.El^^o]^ ^Kr ?A°-S- °l-f-<H*l ^eH^--DNA *\) 
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15L 11 



15 0|H|Jc£l 



DNA 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 OH 3 
ujjjjjjjjjjjjjjjjjj p 5' 



5 f de-P 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m — OH 3' 
3 1 HO — 1 1 m t m i m 1 1 m 1 1 1 1 1 1 1 1 1 1 1 1 > m i m 1 1 > g» de-P 



B|C| ®E\0\E. ^I^SXF ^9] DNA E|D] 1|EK>|J 

o 

Cell transfectlon or in vivo injection 

[H 2] 

1 2 3 4 5 6 




<ll0> CHAE, Young Jin; RA-science Co. CHAE, Young Jin <120> 

Peptide vector <130> OlplO <160> 5 <170> Kopatentln 1.71 
<210> l<211> 16 <212> PRT &lt ;213&gt ; Artificial 
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Sequence <220> <223> N-terminal Gly is acetylated, 2nd a. a can be 



Leu, He, Arg, Gin, Asn and Ser. <400> 1 Gly Leu Gly He Ser Tyr Gly Arg Ly 



15 <210> 2<211> 17 <212> DNA &lt ;213&gt ; Artificial 
Sequence <220> <223> Linker-1 DNA : 5" end of C forms ester bond with 
Cys. <400> 2 ctaatacgac tcactat 

17 &it;210> 3<211> 16 <212> DNA <213> Artificial 
Sequence <220> <223> Linker-2 DNA <400> 3 tagtgagtcg tattag- 

16 <210> 4<211> -21 &lt ;212&gt ; DNA &lt ;213&gt ; Artificial 
Sequence & 1 1 ; 220&gt ; & 1 1 ; 223&gt ; GFP- f spec i f i c pr i mer & 1 1 ; 400&gt ; 4 t gaaggt ga 
gcaacatacg g 21 &lt ;210&gt ; 5 
<211> 20 <212> DNA <213> Artificial Sequence <220> 
<223> GFP-r specific primer <400> 5 gtcttgtagt tcccgtcatc 

20 



replaced by He, 4th 



a. a can be replaced by Leu, 10th a. a can be replaced b 



Arg, 11th 



a. a can be replaced by Lys, 13th a. a can be replaced by one of 



Lys Arg Arg Gly Arg Arg Cys 1 
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